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1.0 EXECUTIVE SUMMARY

1.1 Introduction and Project Background
The City of Wichita Public Works & Utilities Department (City) operates five wastewater treatment
facilities which provide treatment féneir service areas. The facilities are summarized below:

A Plant 1i Grove Street Pump Station

A Plant 2i Lower Arkansas River Water Quality Reclamation Facility

A Plant 3i Cowskin Creek Water Quality Reclamation Facility

A Plant 4i Four Mile Creek Regional Wastewater Facility

A Plant 5i Mid-Continent Wastewater Treatment Facility

In 2016, Burns & McDonnell assisted the City in developing treatment improvement alternatives to
prepare for pr oj ect daton robdemgcaused bymaginyinttabtiudtueefasd p o p u
treatment challenges posed by stricter regulatory nutrient removal requirements anticipated through the
year 2045. For this Master Plan, Burns & McDonnell developed Capital Improvements Plans (CIPs) for
performance, growth, and regulataigiven improvements at each of the five wastewater treatment plants
(WWTPs) and lift stations. If implemented, the treatment alternatives would help mitigate risks of

overl oading the City0 violatirgsuture peanriit eequiregmantsr ast ruct ur e

Aging infrastructure (performance), projected hydraulic flowrates (growth), and anticipated nutrient
removal requirements (regulatory) are three of the main drivers for the treatment improvements suggested
in this rert. Given that Plants 1, 2 and 5 are hydraulically connected, there are multiple alternatives for
treating influent flow from the three service areas. Working closely with the City of Wichita, 6 scenarios
were developed and recommended to the City irR@i® Wastewater Master Plan. These scenarios
accommodate future increased flows and loadings and meet anticipated regulatory requirements for

nutrient removal while utilizing the Cityds exi st

Using DecisionSPACE, a welnsed tool dveloped by HDR to compare alternatives, the 6 developed
scenarios were scored and ranked based on-@cmromic criteria that most closely reflected the

priorities of the City. The 6 scenarios were reduced to 3 based on the results of the DecisionSPACE
model. All scenarios consist of Plant 1 utilized for holding excess flows and as a pump station to send all
pretreated flows to Plant 2, Plant 2 operated for biological nutrient removal (BNR) treatment, and Plant 5

as either kept offline or rehabbed witlcegs flows sent to Plant 2.

City of Wichita 1-1 Burns & McDonnell
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1.2  Facility Assessment and Facility Use Alternatives

In 2020, a team consisting of HDR, Professional Engineering Consultants (PEC), MKEC Engineering

Services (MKEC), and DuBois Consultants provided a facilities assessmentiadd@andent review of

the Burns & McDonnell Master Plan evaluation in preparation of nutrient removal implementation at

Plants 1, 2, and 5.

Oof t he

three plants are combined for the purposes of this report. In total, average daily flowrates in the service

five WWTPs withi

n the Cityds

service

area,

areas served by Plants 1, 2 and 5 areeptefl to increase from approximately 34 million gallons per day
(MGD) in 2015 to 42 MGD by 2045.

The evaluation consisted of a review of previous reports, historic data, contract drawings, and visual
inspection of the major equipment and facilities duarggries of site visits. Site visits were performed
on May 21, July 29 and July 31, 2020. Several meetings with plant staff were also held to further
understand current operations and the condition of the existing facilities. Specific topics ofatiscuss
included operations, maintenance, reliability, and life safety. The focus of the investigation was to

provide feedback on the condition, capacity, and remaining service life of the existing processes and

equipment in addition to whether the facilitee® suitable for continued use or in conjunction with future

improvements.

Condition was evaluated through visual observation and discussions with operations staff regarding the

serviceability and reliability of the existing equipment. Capawség evéuated on the basis of meeting

current treatment and operational requiremeAtsating system with a scale of 1 through 4 was applied

to reflect the overall condition and capacity.

Capacity

1 - Exceed Required Capacity
2 - Meets Required Capacity

3-
4

Minor Capacity Performance Issues

- Significant Capacity Deficiency

Condition

1- New Excellent

2- Minor Defects Only

3 - Moderate Deterioration

4 - Significant Deterioration

Remaining service life of the equipment was estimated relatitypical service life of equipment and

structures, (20 years and 50 years, respectively) reliability, and ability to maintain. The ability of the

equipment and structures to provide continued service through the completion of construction, and in

conjundion with the proposed maodifications was also considered.

City of Wichita
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Facilities assessment findings, remaining service life information, staffing requirements, and
recommendations for infrastructureuse, repurposing, and abandonment are summarized in this report

and briefly below.

1.3 Plant 1 Infrastructure Assessment and Facility Use Summary
A summary of key assessment findidigsPlant 1 areprovided inTable1-1.
Table 1-1 Plant 1 Assessment Summary

REREIIG Near-Term

Recommendations

Condition | Capacity Service
Life

Long-Term Recommendations

Headworks Structure

routine maintenance Clean/inspect wetwell during pump replacement; ref.

2 2 2Y e repairs as needed damaged-tok liner

Influent Screening Equipment

H2S evalmonitor / routine maintenance / repair as needed

1 1 2Dyt alarm system

Influent Pumps

routine maintenance replace

. - U repairs as needed

Diversion Structure

routine maintenance routine maintenance / repairsre=eded

! 2 bl repairs as needed

Extraneous Flow Basins

replace gates / replace mechanisms / sludgst removal
20 yrs+ address cracking
leaks as needed

2 (34
MG)
Grit Removal System

N/A N/A NIS no action abandon in place/demolition
recommended

Primary Clarifiers

N/A N/A NIS no action abandon in place/demolition
recommended

Aeration Basins

N/A N/A NIS no action abandon in place/demolition
recommended

Final Clarifiers

N/A N/A NIS no action abandon in place/demolition
recommended

City of Wichita 1-3 Burns & McDonnell



Facilities Alternatives Report [Part A] Revision C Executive Summary

Remaining
Condition | Capacity Service
Life

Near-Term
Recommendations

Long-Term Recommendations

Anaerobic Digestion System

N/A N/A NIS no action abandon in place/demolition
recommended

Note: Based on discussions with the City and the anticipated capital and O&M costs of providing treatment at Plant :
scenarios including Plant 1 as a sourcaedtment were removed from considerations. Therefore, structures associate
treat ment were assigned a designation of AN/ AO0.

Additional general observations of Plant 1 are describhethblel1-2 below:

Table 1-2 Plant 1 General Observations

Area Observations

Headworks The existing structure is suitable for reuse with no major deterioration.
Structure

Influent Screening New screenings and handling equipment was installed in 2020. An evaluation of odor contro
ventilation needs in the screenings area is recommended

Grit Removal No equipment exists for dedicated grit removal. An evaluation of equipment addition for remo
grit prior to flow conveyance to Plant 2 is recommended.

Influent Pumping The influent pumps continue to operate. However, due to age, ability to repair, and availabilit
parts the pumps should be considered for replacement.

Odor Control The odor control system vents air from the screenings building, influent pump stetialls,
covered grit removal tanks (no longer in service), and the diversion structure. These odor sot
will need to continue to be collected and treated with an improved odor control system.

Inactive Facilities The structures that have been remofrecth service show signs of significant deterioration. The
basins provide inadequate volume and depth when considered for conversion to nutrient rem
and should be considered for demolition.

Excess Flow The holding basins are considesdtable for continued use. However, the wet weather clarifiel

Holding Basins mechanisms and support equipment will require replacement.

City of Wichita 1-4 Burns & McDonnell
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Area Observations

Communication and  SCADA, communications, data collection, instrumentation, and controls systems are availab

Data Collection the Cityds use at Pl ant -up/shutdhowrt sequangng,auwisante n
alarms, and controls integration with other existing/new processes are anticipated with the Pe
(treatment alternatives) and Part C (concept design) agesiviti

Grading and The site generally drains in a southerly direction towards the Arkansas River. There are isolal
Stormwater areas of ponding observed at the edge of access drives throughout the site. The site is prima
Management noted as FEMA Zon¥ Protected by Levee.

Pavement Pavement types for the rail crossing, access drives, and parking throughout the site vary and

asphalt and concrete pavements with various levels of condition ranging from new to poor.
Transverse cracking is noted in asphalt pavement areas. Langitadd transverse cracking were
noted in concrete pavements areas with surface scaling in the old concrete drive areas. Curb
gutter is included in the northeast corner of the site adjacent to the headworks building and ci
drives at the plant entrMinimal onsite parking is available with offsite street parking available
along Grove. Sidewalk conditions vary throughout the site with conditions ranging from new i
poor. There are no clearly identifiable ADA accessible routes.

Water Distribution The north side of the site is served thro
System that serve the extraneous flow basins have not been maintained and are not providing water
Site Access Limited entrance and egress acogssts to Plant 1, which can be exacerbated when the entran

blocked by a train. Two feasible options include a new access road/point provided through Ct
Park and includes a new bridge crossing over the Arkansas River. Conversely, a new access
roadpoint could be provided from Hydraulic Avenue into Plant 1.

With respect to continued use of fRant lunit processes the following observations were noted:

1 Improvements to the screening faciityerecompleted in 2020. With exception to evaluating
odor control needs, the screening facility will not require modifications.

1 The existing liquids treatment basins including the aeration tanks, grit removal tanks, settling
tanks and anaerobic digestion system display significant signs of deterioratishauld be
considered for demolition.

1 The concrete structures associated influent pump station, and excess flow basins are suitable for
continued use. However, replacement of the existing pumps and clarifier mechanisms will be

required.

City of Wichita 1-5 Burns & McDonnell
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1.4

Plant 2 Infrastructure Assessment and Facility Use Summary

A summary of key assessment findings for Plant 2 are provideahie1-3.

Table 1-3 Plant 2 Assessment Summary

Condition

Service

Life

Headworks Structure

3 2 <10 yrs
Influent Pumps
2 1 10-20 yrs

Influent Screening Equipment

2 2 10-20 yrs
Grit Vortex Basins

2 2 <10 yrs
Primary Clarifiers

2 2 10-20 yrs

Settled Sewage Pump Station

2 2 5-10 yrs
Trickling Filters

3 3 <10 yrs
Intermediate Clarifiers

2 2 10-20 yrs
Intermediate Pumps

2 3 <10yrs
Aerations Basins

2 2 20 yrs+

Capacity | Remaining

Near-Term
Recommendations

repair roofsystem;
evaluate odor control
performance

routine maintenance
repairs as needed

routinemaintenance /
repairs as needed

routine maintenance
repair as needed

routine maintenance
repair as needed /
evaluatemetalwork

routine maintenance
repair as needed

evaluate for reuse

evaluate metalwork;
replace drives

routine maintenance
repair as needed;
inhouse pump
addition planned

routine maintenance
repair as needed

Long-Term Recommendations

replace; new facility recommended

replace; new facility recommended

replace; new facility recommended

replace east equipment

consider launder covers and odor control

no longer required

reuse structure if possible

routine maintenance / repair as needed / reuse as
required

routine maintenancerépair as needed

routine maintenance / repair as needed / reuse as
required

City of Wichita
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Condition | Capacity | Remaining Near-Term Long-Term Recommendations
Service | Recommendations

Life

Final Clarifiers

2 2 20 yrs+ routine maintenance routine maintenance / repair @seded / reuse as
repair as needed required

UV Disinfection

1 1 1020 yrs  routine maintenance routine maintenance / repair as needed / reuse as
repair as needed required

Dissolved Air Flotation Thickeners

4 2 0-5yrs routine maintenance replace
repair as needed

Anaerobic Digesters

2 2 1020 yrs  routine maintenance clean out, full rehab including covers and gas piping
repair as needed /
address gas safety

Dewatering Building

3 2 10 yrs+ routine maintenance routine maintenance / repair as needed
repair as needed; co:
floor

Belt Filter Presses
4 3 0-5yrs routine maintenance replace

repair as needed

Additional general observations of Plant 2 are describ&alite 1-4 below:

Table 1-4 Plant 2 General Observations

Area Observations

Headworks (Influent The existing structure is undersized for current application and exhibits signs of deteriorat
Pumping/Screening) Screen motors were rebuilt in 2019. Screenings handling lacks redundancy, dumpster ca
and the grinder requires frequent maintenance. The grindeebasdentified as a single point

of failure. Influent pumps were replaced approximately 5 years ago.

Grit Removal Equipment exhibits corrosion. During high flows, poor separation is observed with smalle
solids passing downstream. A single conveyereseboth classifiers resulting in a single poir
of failure. Access is limited to therg consolidation systerfGrit Pusherjfor operations and
routine / emergencsnaintenancesystem eplacementor modification is recommended to

reduce access hazards.

City of Wichita 1-7 Burns & McDonnell
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Area

Primary Clarifiers

Settled Sewage
Pumping Station

Trickling Filters

Intermediate Clarifiers

Intermediate Pumping
Station (IMPS)

Aeration Basins

UV Disinfection

Final Clarifiers

DAF Thickening

Anaerobic Digesters

Dewatering (BFPs)

Odor Control

Observations

Plant 2 primary clarifier can be overloaded during maintenance activities and storm event
resulting in capacity concerns. Grease collects in launders.

Suction column corrosion noted. Discharge valves require replacement.

Noticeable corrosion affecting integrity of structure and equipment.

Personnel access and pump capasgyes. Clarifier mechanism and walkways have been
repaired or are scheduled for repair.

Some structural deterioration. Cavitation is a concern, potentially due to shallow wetwell.
IMPS can be a bottleneck at highvils. According to staff the addition of a fourth pump is in

the planning stages.

Basins 14 Ceramic diffusers replaced with membrane diffusers. BasthBl&nned
replacement of diffusers. No automatic DO control, and flows splittindeciges can result in

overaeration.

No issues or concerns noted.

No scum removal. Mechanisms replaced or scheduled for replacement. RAS/WAS pum

replaced.

Drives obsolete. Heavy corrosion prechanism and cross supports. Visible concrete cracki

and separation. Brick facade also has visible cracking.

Safety equipment requires replacement. Heavy corrosion of covers and gas collection pij
Over 20 years since last ctéag. Potential accumulation of struvite.

Auger motors, liners, and gear boxes scheduled for replacement. Significant corrosion of

framing. Rollers have been rebuilt.

The odor control system vents air from the iefitpump station wetwell, screening facility, ai
the grit removal tanks. These odor sources will need to continue to be collected and treatt

an improved odor control system.

City of Wichita
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Area

Observations

Communications and SCADA, communications, data collection, instrumentation, and controls systems are avai

Data Collection

for the Cityoés use at Pl a-opfshuflown bequencingnp r ¢
nuisance alarms, and controls integration with other existing/new pre@ssanticipated.
Process control and/or instrumentation modifications related to energy use reduction (as
recommended in the Level 1 and Level 3 Energy Audits, Burns & McDonnell, 2020) will b
included in the Part B (treatment alternatives) and Parbcépt design) project activities.

Grading and The site generally drains in a southeasterly direction towards the Arkansas River with dra
Stormwater conveyed through a concrete flume and inlet with storm sewer south of the Administratior
Management
Building. There are isolated areas of ponding observed at the edgees$ a@rives throughout
the site. Minor sediment buildup was observed at the entry drive exterior to the security fe
Structure downspouts discharge at grade to splashblocks. The site is not located in a FE}
Flood Zone.
Pavement Pavement types for eess drives and parking throughout the site vary and include asphalt i

concrete pavements with various levels of condition ranging from new to poor. Transverse
longitudinal, and alligator cracking is noted in asphalt pavement areas throughout the site
There is onsite gravel and concrete parking near the Administration Building, but no ADA
parking signage or striping was observed. Sidewalk conditions vary throughout the site wi
conditions ranging from new to poor. There are no clearly identifiable A€&ssible routes.

With respect to continued use of the unit proceas@®$ant Zhe following observations were noted:

1

T

Replacement of the headworfieility including influent pumping and screening should be
considered due to age of the structure, and to improve screenings handling operations.
Replacement will also facilitate the construction sequencing necessary to allow the plant to
remain in senge during construction

Due to concerns with structural integrity and the ability to saswveater bearing structures, the
trickling filters have been identified for demolition.

Several projects are in the planning stages or have completed thet sippontinued operations

and reliability of the existing unit process. Planned projects include the addition of a fourth pump
at the intermediate pump station, and rehabilitation of the dewatered cake conveyors. Completed
projects include replacementdarifier drives, diffusers, RAS and WAS pumps supporting the

reuse of these facilities

Intermediate clarifiers and WAS holding tanks are suitable for repurposing.

City of Wichita 1-9 Burns & McDonnell



Facilities Alternatives Report [Part A] Revision C Executive Summary

1.5 Plant 5 Infrastructure Assessment and Facility Use Summary

A summary of key assessméimdings for Plant are provided imable1-5.
Table 1-5 Plant 5 Assessment Summary

Condition | Capacity | Remaining Near-Term Long-Term Recommendations

Service Recommendations
Life

Influent Screening

2 2 10-20 yrs  confirm operable replace; new facility recommendec
BNR/MBR Basins

2 1 20 yrs+ no action recommended replace; new facility recommendec
Blowers /Pumping Equipment

2 2 10-20yrs  confirm operable; inspect replace; new facility recommendec
bearing /seals

MBR Membranes
3 2 0-5 yrs no action recommended replace
UV Disinfection

3 2 10-20 yrs  confirm operable replace lamps; reuse

Additional general observations of Plant 5 are describ&alihe 1-6 below:

Table 1-6 Plant 5 General Observations

Area Observations

Influent Screening No upstream coarse screening. Routine blinding and maintenance issues. Screenings hand
requires daily dumpster removal. Clogging of equipment results in overflows.

BNR Basins Operations noted RAS pumps and blowers maguveesized. Anticipated that all major equipme
will require rebuild to replace seal and bearing. Basin drains requested. Visible pump corro:
Replacement of diffusers anticipated.

MBR Basins Routine wetting of membranes with sodium hypochloreembrane replacement anticipated.

UV Disinfectioni Inline UV system. Lamp replacement and ballast replacement anticipated.
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Area Observations

Odor Control The odor control system vents air from the screenings area aadgxi zone basin. These odor
sources will neetb continue to be collected and treated with an improved odor control systen
Plant 5 is returned to service.

Communications and SCADA, communications, data collection, instrumentation, and controls systems are availab
Data Collection t h e @gentylans 5, but improvements related to alarm responses are recommended to
total plant setting rsets after each nuisance alarm.

Grading and The site generally drains in a westerly direction towards the Arkansas Rhere are isolated
Stormwater areas of ponding observed near the north and south sides of the perimeter drive. Structure
Management downspouts discharge at grade to splashblocks. The site is primarily noted as FEMA Zone X

Protected by Levee.

Pavement Site pavement for acse drives and parking was generally in fair condition and included concr
and asphalt pavements. Minimal cracking was observed throughout the site; however, paver
degradation was observed in areas of ponding water. Minimal onsite parking was available
five parking stalls and wheelstops observed on the south side of the site. No ADA parking wi
observed. No ADA accessible sidewalk routes were observed.

Water Distribution The site is served through the City of Wi
System along the east, north, and northwest sides of the site extended from the main-dlang K

With respect to continued use of the unit proceas@®ant he following observations were noted:
i The existing structure shows minimal deterioration.
1 All mechanical equipment should be evaluated for continued use including an inspection of
bearings and seals.
91 Due to exposure and aging it is anticipated thatetkisting diffusers and membranes will require

replacement.

1.6 Offsite Pipelines and Conveyance Infrastructure Assessment Summary
A summary of key assessment findingstfe offsite pipelines and conveyance infrastructuee

provided inTablel1-7.
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Table 1-7 Offsite Pipelines and Conveyance Infrastructure Observations

Area

600 Concr .

Main between
Plant 1 and Plant 2

780 Gravi

Interceptor Sewer

Cowskin
Interceptor Sewer

General Gravity
Interceptor Sewers

Lift Station 4

Observations

The existing concrete force maincsrrently out of service and being evaluated for condition und
separate contract. The pipe is in fair condition and it is believed the pipe will remain serviceak
provide redundancy to the newly constructed force main that connects the two plasts.
recommended improvements are likely to include either slip lining or CIPP lining depending or
final intended use and results of the BNR study.

"An existing 780 gravity i nt er nddiB85%isaurrestly bemg

studied under a separate contract and is scheduled for replacement and abandonment. The ¢
sewer is scheduled for replacement from Plant 1 to just north of Pawnee Avenue.

Constructed in 1988, ithinterceptor sewer is a 54" plastic lined concrete pipe and is routed
northwest from Lift Station 27. The line was constructed in 1988. The 54" interceptor extends
up to Kellogg where Kellogg crosses the Cowskin Creek. The condition of theepttarsewer is
believed to be in good condition, but there are capacity concerns that may require upsizing. T
interceptor likely needs further evaluation, as well as a condition assessment performed, to de
capacity. The interceptor may also requmprovements associated with BNR improvements
depending on the option chosen and the final decisions on Lift Station 27 and Plant 5.

Depending on the final option chosen for the BNR improvements, the City indicateititerceptor
sewer options should be considered to convey wastewater to eliminate lift stations in lieu of
upgrades. This includes the potential to eliminate lift stations 27 and 24 in the southwest porti
the City.

A site assessmentas performed for this below grade wetwell/drywell lift station that has a brick
building above grade, constructed in 1955. The condition of wetwell appears to be poor with ¢
interior metals corroded and a small access hatch that provides minimal. a€bese is no interior

access to the wetwell as the steps casted into the structure are severely corroded. The wetwe
re-coated and the condition of the south half is unknown as it is not visible from the surface. T
piping and valves in the titation are in fair to poor condition, but new valves have been purchi
and are onsite for replacement. The brick structure shows signs of minor deterioration due to
is overall in fair condition. There have been minor complaints from adjpcaepérty owners about

odors. This lift station was identified in the 2016 Sanitary Sewer Master Plan as requiring cap

upgrades prior to 2045.

City of Wichita
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Area

Lift Station 10

Lift Station 17

Lift Station 25

Lift Station 27

Lift Station 38

Observations

This facility is an above grade packaged lift station constructed in 1991 sctukiduled for
replacement in the Cityo6s CIP as soon as :
Sewer Master Plan as requiring capacity upgrades prior to 2045.

This facility is an above grade packaged lift station coegtd in 2003 and is scheduled for
repl acement and repairs in the Cityoés CIl P.
evaluated to potentially redirect the flows from Plant 1 to Plant 4, which may have a positive in
to the available apacity downstream of the lift station for the drainage basin to Plant 1.

This facility is an above grade packaged lift station constructed in 1979. The lift station has pt
and wetwell coating issues due to petroleum oil that thaesent in the flow to the wetwell.

A site assessment was performed for this conventional wetwell and drywell type construction |
station that has odor control installed.
any major operational concerns. The lift station pumps are located below grade and are acce:
ladder or elevator. The east portion of a hydraulically connected but separated wetwell has is
with grease build up. Per City staff, the east pungpsat run as often as the west pumps and tha
aids in the grease build up. The east portion of the wetwell also cannot be accessed by a nori
truck due to the location of the generator on the site. This lift station was identified in the 201¢
Sanitay Sewer Master Plan as requiring capacity upgrades prior to 2045. With an improvemer
scenario that involves the keeping Plant 5 offline, Lift Station 27 could also be considered for
decommissioning. The decommissioning of Lift Station 27 would be @erttrupon installation of
a new gravity interceptor sewer from Lift Station 27 to Lift Station 57.

A site assessment was performed for this a conventional wetwell and drywell lift station that hi
pumps located below grade and odor adrtrstalled. The lift station is in overall good condition

and doesn't have any major operational concerns. This lift station was originally designed to ¢
wastewater to a new wastewater treatment facility that was never constructed. City Staff has

concerns about the losigrm capacity of the lift station, specifically the capacity of the force mail
This lift station was identified in the 2016 Sanitary Sewer Master Plan as requiring capacity up
prior to 2045.

City of Wichita
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Area Observations

Lift Station 43 This facility is a submersible pump lift station constructed in 2007 that is in good condition witt
known i ssues. T h e rduied directly to #lant 2y so based brothe diral BNMR
study option selected, the force main may need to-beuted or replaced to facilitate new
improvements. This lift station was identified in the 2016 Sanitary Sewer Master Plan as requ

capacityupgrades prior to 2045.

Lift Station 57 A site assessment was performed for this lift station that has a wetwell with submersible pumg
valve vault located under grating in a fiberglass electrical building. The lift station is in overall
condition and doesn't have any major operational concerns. There is minor corrosion on the n
equipment in the wetwell and minor corrosion on the ductile iron pipe and valves in the wetwe
in the valve vault. There are capacity concerns depending @h wtenario is selected for plant
upgrades as major capacity upgrades may be required if new gravity interceptor sewer is cons
as noted in the Lift Station 27 comments.

Lift Station 60 A site assessment was performed for this lift station thaa astwell with submersible pumps witk
all valving located within the wetwell and an exterior electrical panel. The lift station is 10 yeal
and is in good condition and. This lift station pumps directly to Plant 5, so any scenarios that i
keepng Plant 5 offline and/or decommissioning Lift Station 27 would require modifications of tl
lift station and force main. The lift station should be further evaluated based on the final selec

plant improvements.

1.7  Staffing Assessment Summary

Existing overall staffing levels at the City appear below median levels for a-faaltity utility. As the
City implements the Master Plan scenarios, total staffing levels should be evaluated to ensure that
appropriate asset management metrics can be met altfosdites.

The Electrician, Instrumentation, and Process Control positions should be evaluated in detail. The BNR
treatment processes being considered to meet water quality objectives are dependent on instrumentation
and electronic controls and theated workload should be evaluated. Periodic inspection, calibration and
upkeep is required for all facilities and will be heavily dependent on the trade positions. Consideration

should be given to redundancy and backup capability in these positions.

Maintenance Planning and Scheduling, including asset onboarding, will require additional resource
allocation. The number of operating pieces of equipment increases with the number of process trains and

the preventive maintenance and reliable operationeofatilities will be required to meet expected
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facility performance. The use afComputerizedMaintenancéManagemen®ystem CMMS) to track
facility performance and cost will be key to letegm costeffective operation. Additional CMMS
technicians and dedicated planner/scheduler positions will likely be needed to advance maintenance

optimization objectives.

Technical operation gport requirements will increase as BNR is implemented at facilities. The
approach to data analysis establishing process setpoints should be evaluated and coordinated with the

existingCity Utilities Optimization Program.

Training and succession planniage necessary; staffing levels should be evaluated to support training

and backup needs.

1.8 Improvement Scenarios Evaluation Summary

The results of the Master Plan Improvement Scenarios evaluation were presented to City staff on
September 25, 2020 in a virtual workshop setting. The method, weighting, scoring and results were
reviewed. Based on the results of the decisionSPACE modeTith agreed to proceed with Scenario 1,

2, and 6 into the Treatment Alternatives (Part B) of this Process Definition and Concept Design Project,
as shown inrable1-8. All scenarios involving converting Plant 1 to BNR treatment will not be carried
forward (i.e., Scenarios 3, 4, 5) for further evaluatioRart B or Part CQoncept Design)

Table 1-8 Part BT Alternatives Evaluation Scenarios

Scenario Plant 1 Plant 2 Plant 5
1 Pumping, Screening, GriEFHB. 36 MGD BNR 6 MGD (Rehab 3 MGD, add 3
Flow to Plant 2 Biosolids MGD) Flows > 6 MGD to Plant Z
> Pumping, Screening, Grit, EFHE 42 MGD BNR Offline
Flow to Plant 2 Biosolids
6 Pumping, Screening, Grit, EFHE 39 MGD BNR 3 MGD (Rehab)
Flow to Plant 2 Biosolids Flows > 3 MGD to Plant 2
City of Wichita 1-15 Burns & McDonnell
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2.0 INTRODUCTION

In 2016, the City of Wichita (the City) retained Burns & McDonnell (BMcD) to conduct a facilities
assessment as part of the Sanitary Sewer Master Plan, setting forth evaluations and a plan of
improvements for all five wastewater facilities through the milagn year of 2045. Systems evaluated
include headworks, biological processes, clarification, disinfection, solids handling, and ancillary
facilities. Implementation of future processes or process modifications to accommodate National
Pollution Discharge Ehination System (NPDES) permit changes, including biological nutrient removal

(BNR), was also considered.

In 2020, a team consisting of HDR, Professional Engineering Consultants (PEC), MKEC Engineering
Services (MKEC), and DuBois Consultants provideddlifies assessment and an independent review of
the Burns & McDonnell Master Plan evaluation in preparation of nutrient removal implementation at
Plants 1, 2, and 5.

The2020facilities assessment described in this report is primarily based on antdipgtdations,
growth projections, and capacity and performaretated issues.

2.1 Project Goals

The independent evaluation of the Cityods faciliti
condition assessments of the existing Plant 1, 2, and Stinfciure. The information collected and the
recommendations for infrastructureuse, repurposing, and abandonment will be used as the treatment

process is defined and the concept design of the

2.2  Project Background

Currently, the City owns five wastewater treatment gladPliants 3 and 4 are hydraulically independent,
serving only their designated service areas. Plants 1, 2, and 5 are hydraulically connected, meaning flows
can be diverted from Pl&é11 and 5 to Plant 2 for treatment. Therefore, the service areas of Plants 1, 2,

and 5 are also connected. The assessment described herein is focused on Plants 1, 2, and 5 only.

In addition to the condition evaluation activities, the assessment incundaaalysis of plant data to
confirm baseline loading conditions, identify trends in the influent and effluent streams, characterization

of the liquid and solids streams, and other critical analyses related to developing the design basis.
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2.3 Part A Scope of Services
Part Aof this project ighe facilities alternativieandincludes the following scopdocumented in this
report
1 Complete an independent analysis of the use of existing facildigesd on the five scenarios in
the 2016 Master Plaiconsideringhe condiion, capacityremaining life existing facility and
collection system assets, gmebjected flows
1 Complete an initial analysis of odor control needs and any other facility ttesstfuce impact of
facilities and processed on private propertiethe area
1 Document and provide initial layout desigiecluding assets, equipment, offsite pipes, power, or
utilities, and other infrastructure neededarding the existing assets and any proposed additions
1 Identify potential adverse impadts higoric and archeological resources potential, endangered
speciesthreatened species, critical habitats, flood plains, groundvpatersubsurfacesoils, or
hazardous materials thaiiay affect or be created by any propofalities and related assets
Identify planning level staff requirements fach evaluated faciituse plans
Identify, document, and map probable routing of all offsite pipelines and other assets related to
each faciliy use plans
1 Identify and produce a lisig of risksassociated with the identified facilities alternatives
including assignment of a cost to those risks

2.4  Treatment Improvement Scenarios Summary

The team used the treatment improvement scenarios developed during the 2016 Master Plan as the
foundation for the facilities assessment. These scenarios were intended to drive the definition of the
treat ment process(es) aastewateoreclareatian fadliges to gchievd or t he
adequate nutrient removal. The five scenarios from the Master Plan, including a newly identified sixth

scenario, are briefly described below.

In Scenario 1flows from the Plant 1 service area would continueet@retreated at Plant 1 before being
pumped to Plant 2 for further treatment. The extraneous flow holding basins at Plant 1 would continue to
be used during significant wet weather events. At Plant 2;M@b plant capable of biological nutrient
removal(BNR) would be constructed to treat the majority of flow in the three service areas. Plant 2

would process solids for the Plant 1 and Plant 2 service areas. Plant 5 would be rehabilitated@urtd built
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to 6.0 MGD The Tyler Road Lift StatiofLift Station27) would be modified to pump 6.0 MGD Blant
5 and would continue to pump flows in excess of 6.0 MGD to Plant 2.

Scenario 4s similar to Scenario 1 in that Plant 1 pumpstpeated flow to Plant 2, and Plant 2 serves as
the largest plarit the three service areas. This scenario is unique from Scenario 1 in that Plant 2 would
be the only wastewater treatment plant in the combined service area with a treatment capacity of 42
MGD. Plant 1 would continue to serve as a pretreatment plamt Ghario 1), and Plant 5 would
remainoffline. All solids for the combined service area would be processed at Plant 2. No improvements
would occur at Plant 5 under this scenario. Improvements at Plant 2 would be generally the same as in

Scenario 1 at alightly larger scale to accommodate the increase in capacity over Scenario 1.

In Scenario 3a 24MGD plant capable of BNR would be constructed at Plant 1 to treat flows from the

Plant 1 service area. Sludge would be thickened at Plant 1 before hatriagtt@ for stabilization and
dewatering. A 12ViGD BNR plant would be constructed at Plant 2 to treat flow in the Plant 2 service

area. Plant 5 would be rehabilitated and expanded to 6.0 MGD to serve as a scalping plant, as described in

Scenario 1.

In Scenario 4 the same 2MGD BNR plant described for Scenario 3 would be constructed at Plant 1 to
treat flows from the Plant 1 service area. ARMBD BNR plant would be constructed at Plant 2 to treat

flow from the Plant 2 and Plant 5 service areas. RPlamiprovements would mirror those described

above for Scenario 3, with the exception that equipment would be sized appropriately to handle increased

average daily flows of 18 MGD. Plant 5 would hept offlineas described in Scenario 2.

In Scenario 5a24-MGD plant capable of BNR (described above for Scenarios 3 and 4) would be
constructed at Plant 1 to treat flows from the Plant 1 service areaMiGIHBNR plant would be
constructed at Plant 2 to treat flow from the Plant 2 and Plant 5 service démea&. ifprovements

would mirror those described above for Scenario 3, with the exception that equipment would be sized
appropriately to handle increased average daily flows of 15 MGD. Plant 5 would be rehabilitated to
restore treatment capacity of 3.0 M@®iith excess flow pumped to Plant 2. Plant 5 would have no solids

handling capacity in this scenario.

Scenario @s similar to Scenarios 1 and 2 in that Plant 1 pumpsrpaged flow to Plant 2, and Plant 2
serves as the largest plant in the three semieas. This scenario is unique in that Plant 2 would have a
treatment capacity of 39 MGD. Plant 1 would continue to serve as a pretreatment plant (as in Scenario 1)

and Plant 5 would be rehabilitated to treat 3.0 MGD-std& solids processing would benstructed at
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Plant 5. Improvements at Plant 2 would be generally the same as in Scenario 1 at a slightly larger scale to
accommodate the increase in capacity over Scenario 1.

2-4



Facilities Alternatives Report [Part A] Revision C

3.0 EXISTING FACILITY ANALYSIS

3.1 Infrastructure Overview
The City of Wichita operates five wastewater treatment facilities which provide treatment for five
separate service areas within the City. The facilities are summarized below:

A Plant 1i Grove Street Pum@tation

A Plant 2i Lower Arkansas River Water Quality Reclamation Facility

A Plant 3i Cowskin Creek Water Quality Reclamation Facility

A Plant 4i Four Mile Creek Regional Wastewater Facility

A Plant 5i Mid-Continent Wastewater Treatment Facility
Plans 3 and 4 are hydraulically independent, serving the western and eastern portions of the City,
respectively. Plants 3 and 4 are designed to meet the Kansas Department of Health and Environment
(KDHE) biological nutrient removal (BNR) requirements, andrareincluded in this Report.

Plants 1, 2, and 5 are hydraulically connected, discharging within the Lower Arkansas River basin. Plants
1 and 2 flows are combined for treatment at the Plant 2 facility and subsequent discharge into the
Arkansas River receing stream. Plant 5 discharges into the Cowskin Creek receiving stream. Plant 5 is

currently offline.

While liquid is primarily treated at Plants 2 and 5, solids are treated in multiple locations. Screened
material and grit is removed via the Plant 1dvearks and Plant 2 headworks, respectively, for disposal,
with all biosolids processed at Plant 2. Screened material is removed at Plant 5 headworks and biosolids

are then conveyed via pipe to Plant 2 for processing.

3.2  Historical Flows and Loadings Summary

Historical influent flows and loadings information for Plant 1 and 2 were provided by the City for the past
five years (2012019). Statistical analysis was performed on the data to determine the influent
characteristics for each facility and is preserteldw. Plant 5 was not in operation during the analysis
period. As a result, the data presented for Plant 5 for the period of July 2014 through June 2015 is

referenced directly from the 2016 Water & Sewer Master Plan.
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Table 3-1 Plant 1 Influent Flow and Loading Characteristics

Annual Average | Max Month Peak Day MM/AA PD/AA

Flow! MGD 19.5 25.9 34.6 1.33 1.77
BOD? mg/L 310 324 338

BOD Ibs/day 50,373 70,035 97,638 1.39 1.94
Ccor? mg/L 568 585 601

COD Ibs/day 92,438 126,470 173,482 1.37 1.88
TSS mg/L 229 262 298

TSS Ibs/day 37,313 56,547 85,991 1.52 2.30
NH3-N? mg/L 30 28 27
NH3-N Ibs/day 4,862 6,098 7,664 1.25 1.58
TKN?3 mg/L 42 41 40

TKN Ibs/day 6,879 8,859 11,433 1.29 1.66
TP24 mg/L 5.60 5.68 5.74

TP Ibs/day 910 1,226 1,656 1.35 1.82

1- Plant 1 flow is the calculated flow. Plant 2 effluent floRlant 2 PC effluent = Plant 1 Flow

2 - Concentration isalculated from loadings.

3 - Raw data for TKN had certain results indicated as average values, not measured. These values were removed frc
Probability Analysis.

4 - A Plant 1 influent TP of 38dg/L, observed on 3/2/2015, was assumed asudlier and removed from Probability
Analysis.

Table 3-2 Plant 2 Influent Flow and Loading Characteristics

Annual Average | Max Month Peak Day MM/AA PD/AA
Flow! MGD 10.7 12.7 15.0 1.19 1.40
BOD?* mg/L 294 320 349
BOD Ibs/day 26,273 33,854 43,714 1.29 1.66
cor? mg/L 560 673 761
COD Ibs/day 53,507 71,287 95,202 1.33 1.78
TSSS mg/L 224 270 329
TSS Ibs/day 19,991 28,643 41,161 1.43 2.06
NH3-N%6 mg/L 33 35 36
NH3-N Ibs/day 2,957 3,661 4,540 1.24 1.54
TKN23 mg/L 46 49 53
TKN Ibs/day 4,106 5,214 6,635 1.27 1.62
TP? mg/L 6.3 8.1 10.5
TP Ibs/day 560 855 1,310 1.53 2.34

1- Plant 2 Primary Clarifier Effluent Flometered)

2 - Concentration is calculated from loadings.

3 - Raw data for TKN had some values highlighted and note added indicated that the highlighted values are average
measured). These average values were removedpft@ability analysis.

4 - Plant 2 BOD of 1299ng/L observed on 9/17/2015 is assumed as outlier and was removed from probability analysis.
5- Plant 2 Influent TSS of 178&g/L (on 6/23/2016) is assumed as outlier and removed from probability analysis.

6 - Plant 2 Influent NH3N of 106mg/L observed on 1/18/2016 is assumed as outlier and removed from probability anal
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Table 3-3 Plant 5 Influent Flow and Loading Characteristics?

Average Day Max Month Peak Day MM/AA PD/AA
Flow MGD 2.2 2.6 2.8 1.1 1.25
BOD mg/L 214 315 368
BOD Ibs/day 4,004 6,725 8,624 1.68 2.15
cor? mg/L - - - - -
COD Ibs/day - - - - -
TSS mg/L 205 275 340
TSS Ibs/day 3,829 5,871 7,968 1.53 2.08
NH3-N* mg/L 34 36 37
NH3-N Ibs/day 627 779 876 1.24 1.40
TKN4 mg/L 56 61 62
TKN Ibs/day 1,046 1,298 1,460 1.24 1.40
P mg/L 5.4 6.1 6.9
TP Ibs/day 102 129 161 1.27 1.58

1- All data in this table was received from Burns & McDonnell

2 - Plant 5 COD values were not provided by Burns & McDonnell.

3 - Plant 5 influent TSS of 42thg/L observed during the month of 12/2014 was assumed by Burns & McDonnell as out
4 - NH3-N is a measured value. Burns & McDonnell calculated TKN values by dividing the measured w8 by 0.6

3.3 Discharge Permit Summary
Table3-4summari zes the NPDES permits for each of the

phase of this Project, Treatment Alternatives (Part B), will include the following regulatory compliance
items:

9 Identify interim improvements tensurethe City maintans compliance while any recommended
long-term improvements are being completed;

1 Investigate and identify planned or future changes to permit requirements and potential timing of
those; and

1 Meet with KDHE and other regulatory officials, as needed.
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Table 3-4 City of Wichita Wastewater NPDES Permit Summary

Plant | Average Permit Ammonia Total Total Recaving Basin
Flow Expiration Limits Nitrogen Phosphorus Stream
Monthly Avg
Lower
1&2 | 54MGD | 11/30/2022 | 1.8-6.3mgiL | OMIL 1mg/L | Arkansas|  \noncac
(goal) (goal) River River Basin
. Lower
3 | 20MGD| 9/30/2022 | 1.5-5.2mgi | 1OMIL LOmg/L | Cowskin | 5o hcas
(goal) (goal) Creek Ri
iver
3.7-11.8 8.0mg/L 1.5mg/L Four Walnut River
4 3.0 MGD | 9/30/2020 'm /L. '( oal) ( 0al) Mile Basin
9 9 9 Creek
5.0mg/L 0.5mg/L Lower
5 |30MGD| 11/30/2022 | 1.4-4.8mgiL |— (93] (goal) | Cowskin | \nnsas
8.0mg/L 1.5mg/L Creek . .
L L River Basin
(limit) (limit)

3.4 Facility Assessment

An independent evaluation of the major processes at Plants 1, 2 and 5 was performed. The evaluation
consisted of a review of previous reports, historic data, contract drawings, and visual inspection of the
major equipment and facil@s during a series of site visits. Site visits were performed on May 21, July

29 and July 31, 2020. Several meetings with plant staff were also held to further understand current
operations and the condition of the existing facilities. Specific topidsoussion included operations,
maintenance, reliability, and life safety. Observations and recommendation are summarized in Appendix
A. The focus of the investigation was to provide feedback on the condition, capacity, and remaining
service life of tie existing processes and equipment in addition to whether the facilities are suitable for

continued use or in conjunction with future improvements.

Condition was evaluated through visual observation and discussions with operations staff regarding the
sewiceability and reliability of the existing equipment. Capagits evaluated on the basis of meeting
current treatment and operational requirements. A rating system with a scale of 1 through 4 was applied

to reflect the overall condition and capacity.

Capacity Condition

1 - Exceed Required Capacity 1- New Excellent

2 - Meets Required Capacity 2- Minor Defects Only

3 - Minor Capacity Performance Issues 3 - Moderate Deterioration
4 - Significant Capacity Deficiency 4 - Significant Deterioration
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Remaining service life of the equipment was estimated relative to typical service life of equipment and
structures, (20 years and 50 years, respectively) reliability, and ability to maintain. The ability of the
equipment and structurespoovide continued service through the completion of construction, and in
conjunction with the proposed modifications was also considered. The following sections provide general
observation regarding the condition, capacity and expected service lifengflanavith detailed findings
included in Appendix A.

341 Plant1

Plant 1 currently provides influent screening and wet weather flow equalization (as needed) prior to
pumping to a diversion structure for gravity flow to Plant 2. The original facitihsiséd of influent

pumping, screening, grit removal, primary clarification, biological treatment, final clarification, and solids
processing via anaerobic digestiddnce rehabilitated in 1979ther than influent pumping and

screening operations, the origifiatility components are no longer in serviegure3-1 represents the
liquids and solids process flow diagram for the current faciitgsed on disussions with the City and

the anticipated capital and O&M costs of providing treatment at Plant Brgzeimcluding Plant 1 as a
source of treatment were removed from considerations. Therefore, structures associated with treatment
were assignedadgsh at i on Asumniafy bf Rey assessment findings is providetaible3-5

with additional detail included in Appendix A.

Table 3-5 Plant 1 Assessment Summary

Condition Capacity Remaining Near-Term Long-Term
. Service Life Recommendations Recommendations

Headworks Structure

Clean/inspect wetwell
during pump replacement;
repair damagedlok liner

routine maintenance /

2 2 20 yrs+ repairs as needed

Influent Screening Equipment

1 1 20 vis+ H2S eval monitor / alarm routine maintenance /
y system repair as needed
Influent Pumps

routinemaintenance / replace
< a
2 . B3 repairs as needed
Diversion Structure

routine maintenance / routine maintenance /

1 2 50 yrs+ repairs as needed repairs as needed
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Condition Capacit Remaining Near-Term Long-Term
pactty Service Life Recommendations Recommendations

Extraneous Flow Basins

replace gates / address replace mechanisms /

2 2[E D) EU e cracking- leaks as needed sludgegrit removal

B T~ 1]

Grit Removal System

N/A N/A NIS no action recommende abandon in place/demolition

Primary Clarifiers

N/A N/A NIS no action recommende abandon in place/demolition

Aeration Basins

N/A N/A NIS no action recommende abandon irplace/demolition

Final Clarifiers

N/A N/A NIS no action recommende abandon in place/demolition

Anaerobic Digestion System

N/A N/A NIS no action recommende abandon in place/demolition

.~ r A o i T
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3411 General Observations
Headworks Structuré The existing structure is suitable for reuse*._‘.

=,

with no major deterioration. n

Influent Screening New screenings and handling equipment ...
installed in 2020. An evaluation of odor control and ventilation

needs in the screenings area is recommended.

Grit Removal No equipment exists for dedicated grit removal. |
An evaluation of equipment additioarfremoval of grit prior to

flow conveyance to Planti& recommended.

Influent Pumping The influent pumps continue to operate.
However, due to age, ability to repair, and availability of parts the

pumps should be considered for replacement.

Inactive Facilitiesi The structures that have been removed from service show signs of significant
deterioration. The basins provide inadequate volume and depth when considered for conversion to

nutrient removal and should be considered for demolition.

Excess FlowHolding Basing The holding basins are considered suitable for continuedHssever,

the wet weather clarédrs mechanisms and support equipment will require replacement.

Communications and Data CollectiotSCADA, communications, data collection, imshentation, and
controls systems ar eatPéantdbutlinaplovements @latedttolstap/sBut t y 6 s us e
down sequencing, nuisance alarms, and controls integration witheaib®ng/newprocesses are

anticipatedwith the Part B (treatment alternatives) and Part C (concept design) activities

3.4.1.2 Site Civil

Grading and Stormwater Manageménthe site generally drains in a southerly direction towards the
Arkansas River. There are isolated areas of ponding obsatrtleel edge of access drives throughout the
site. The site is primarily noted as FEMA Zone X Protected by Levee.

Pavement Pavement types fdhe rail crossingaccess drivesaandparking throughout the site vary and

include asphalt and concrete pavetsesith various levels of condition ranging from new to poor.

Transverse cracking is noted in asphalt pavement areas. Longitudinal and transverse cracking were noted
in concrete pavements areas with surface scaling in the old concrete drive areas. Qutteaisd
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included in the northeast corner of the site adjacent to the headworks building and circle drives at the
plant entry. Minimal onsite parking is available with offsite street parking available along Grove.
Sidewalk conditions vary throughout thige with conditions ranging from new to poor. There are no
clearly identifiable ADA accessible routes.

Water Distribution SysteinThe north side of the site is served t
distribution systemWellsthat serve the extraous flow basins v& not been maintained amaenot

providing water service.

Site Access Limited entrance and egreascess exists to Plantwhich can be exacerbataden the
entrance iblocked by a trainTwo feasible options includersew accessadpoint provided through
Chapin Park and include new bridge crossing over the Arkansas River. Conversely, a new access

road/point cou be provided from Hydraulic Avenueto Plant 1

342 Plant 2

Plant 2 was originally constructed in 1957 with majorgrovements completed in 1987 and 2000. The
facility is hydraulically connected to Plants 1 and 5 and currently provide ligasitment process for

flows from the combined facilities accounting for over 75 percent of the Wichita service area. Pkant 2 is
two-stage biological treatment facility with the liquid treatment consisting of influent pumping, influent
screening, grit removal, primary clarification, trickling filters, intermediate clarification, aeration basins,

final clarification, ultraviolet JV) disinfection, and reaeration.

Plant 2 also provides centralized solids processinglmt Nos. 1, 2, and Solids processing consists of
dissolved air flotation thickening of primary and secondary sludge, anaedigegtion, sludge storage,
and dewatering via belt filter presses. The dewatering solids are land abigliee3-2 representshe
liquids and solidprocess flow diagram for the current facility. sémmary of key assessment criteria is

provided inTable 36 with additional detail included in Appendix A.
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Table 3-6 Plant 2 Assessment Summary

Condition | Capacity | Remaining Near-Term Long-Term Recommendations

Service Recommendations
Life

Headworks Structure

3 2 <10 yrs repair roof system; evaluate replace; new facility recommendec
odor control performance

Influent Pumps

2 1 1020 yrs  routine maintenance / repairs replace; new facility recommendec
as needed

Influent Screening Equipment

2 2 1020 yrs  routine maintenance / repairs replace; new facilityecommended
as needed

Grit Vortex Basins

2 2 <10 yrs routine maintenance / repair replace east equipment
as needed

Primary Clarifiers

2 2 10-20yrs  routine maintenance / repair  consider launder covers and odor
as needed / evaluate control

metalwork

Settled Sewag€ump Station

2 2 5-10 yrs routine maintenance / repair as no longer required
needed

Trickling Filters
3 3 <10 yrs evaluate for reuse reusestructure if possible
Intermediate Clarifiers

2 2 10-20yrs  evaluate metalwork; replace routine maintenance / repair as
drives needed / reuse as required

Intermediate Pumps

2 3 <10yrs routine maintenance / repair as routine maintenance / repair as
needed; inhouse punguldition  needed
planned
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Condition

Aerations Basins

2 2

Final Clarifiers

2 2

UV Disinfection

N

Capacity | Remaining

Service

Life

20 yrs+

20 yrs+

10-20 yrs

Dissolved Air Flotation Thickeners

4 2

Anaerobic Digesters

2 2

Dewatering Building

3 2

Belt Filter Presses

0-5 yrs

10-20 yrs

10 yrs+

Near-Term
Recommendations

routine maintenance / repair as
needed

routine maintenance / repair as
needed

routine maintenance / repair as
needed

routine maintenance / repair as
needed

routine maintenance / repair as
needed / address gas safety

routine maintenance / repair as
needed; coat floor

routine maintenance / repair as
needed

Long-Term Recommendations

routine maintenance / repair as
needed / reuse as required

routine maintenance / repair as
needed / reuse as required

routinemaintenance / repair as
needed / reuse as required

replace

clean out, full rehab including
covers and gas piping

routinemaintenance / repair as
needed

replace
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3421 General Observations

Headworks (Influent Pumping/Screenifig)yhe existing structure is undersized for current application
and exhibits signs of deterioration. Screen motors were rebuilt in 2019. Screenings handling lacks
redundancy, dumpster capacity, and the grinder requires frequent maintenance. The grinelen ha

identified as a single point of failure. Influent pumps were replaced approximately 5 years ago.

Grit Removal Equipment exhibits corrosion. During high flows, poor separation is observed with
smaller solids passing downstream. A single convege/es both classifiers resulting in a single point of
failure. Access is limited to the grit consolidation system [Grit Pusher] for operations and routine /

emergency maintenance; system replacememiodiification is recommended to reduce access hazard

Primary Clarifiersi Plant 2 primary clarifier can be overloaded during maintenance activities and storm

events resulting in capacity concerns. Grease collects in launders.

Settled Sewage Pumping Statio8uction column corrosion noted. Discharge galvequire

replacement.
Trickling Filtersi Noticeable corrosion affecting integrity of structure and equipment.

Intermediate Clarifiers Personnel access and pump capacity issues. Clarifier mechanism and walkways
have been repaired or are scheduleddpair.

Intermediate Pumping Station (IMPSBome structural deterioration. *;%
Cavitation is a concern, potentially due to shallow wetwell. IMPS ¢

be a bottleneck at high flows. According to staff the addition of a
fourth pump is in the plannirgfages.

Aeration Basing Basins 14 Ceramic diffusers replaced with
membrane diffusers. Basing3lanned replacement of diffusers. N
automatic DO control, and flows splitting challenges can result in o

aeration.
UV Disinfectioni No issues or carerns noted.

Final Clarifiersi No scum removal. Mechanisms replaced or scheduled for replacement. RAS/WAS

pumps replaced.
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DAF Thickening Drives obsolete. Heavy corrosion on mechanism and cross supports. Visible concrete
cracking and separation. Bri€kcade also has visible cracking.

Anaerobic Digesters Safety equipment requires replacement. Heavy corrosion of covers and gas
collection piping. Over 20 years since last cleaning. Potential accumulation of struvite.

Dewatering (BFPs) Auger motorsliners, and gear boxes scheduled for replacement. Significant

corrosion of BFP framing. Rollers have been rebuilt.

Communications and Data CollectiorSCADA, communications, data collection, instrumentation, and
controls systems are available for the Cy 6as Plamt2 but improvements related to stagp/shut

down sequencing, nuisance alarms, and controls integration witheaibng/newprocesses are
anticipatedProcess control and/or instrumentatioadifications related tenergy use reductn (as
recommended in thieevel 1 and Level Energy Audis, Burns & McDonnell, 2020)ill be included in

the Part B (treatment alternatives) and Part C (concept design) project activities

3.4.2.2 Site Civil

Grading and Stormwater Manageménthe site generally drains in a southeasterly direction towards the
Arkansas River with drainage conveyed through a concrete flume and inlet with storm sewer south of the
Administration Building. There are isolated areas of ponding observed at the edgessd drives

throughout the site. Minor sediment buildup was observed at the entry drive exterior to the security fence.
Structure downspouts discharge at grade to splashblocks. The site is not located in a FEMA Flood Zone.

Pavemeni Pavement types faccess drives and parking throughout the site vary and include asphalt
and concrete pavements with various levels of condition ranging from new to poor. Transverse,
longitudinal, and alligator cracking is noted in asphalt pavement areas throughouw.tfhsite is onsite
gravel and concrete parking near the Administration Building, but no ADA parking signage or striping
was observed. Sidewalk conditions vary throughout the site with conditions ranging from new to poor.

There are no clearly identifiablDA accessible routes.

3.4.3 Plant 5

Plant 5 was constructed in 2008 but was subsequently removed from service in 2015 with flows diverted
to Plant 2 for treatment. The liquids treatment processes consisted of influent screening, BNR basins
(including anoxicand aerobic zones), membrane bioreactors (MBRs), and UV disinfection. Solids were

pumped to Plant 2 for treatmeriigure 3-3 representshe liquids ad solids process flow diagram for the
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current facility. A summary of key assessment findings is providédle3-7 with additional detail
included in Appendix A.

Table 3-7 Plant 5 Assessment Summary

Condition | Capacity | Remaining Near-Term Long-Term Recommendations

Service Recommendations
Life

Influent Screening

2 2 10-20 yrs  confirm operable replace; new facility recommendec
BNR/MBR Basins

2 1 20 yrs+ no action recommended replace; new facility recommendec
Blowers /Pumping Equipment

2 2 1020 yrs  confirm operable; inspect replace; newacility recommended
bearing /seals

MBR Membranes
3 2 0-5 yrs no action recommended replace
UV Disinfection
3 2 10-20yrs  co

\

nfirm operable replace lamps; reuse

R
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3.43.1 General Observations
Influent Screening No upstream coarse screening. Routine blinding and maintenance issues. Screenings

handling requires daily dumpster removal. Clogging of equipment results in overflows.

BNR Basing Operations noted RAS pumps and blowers may be oversized. Anticipated that all major
equipment will require rebuild to replace seal and bearing. Basin drains requested. Visible pump

corrosion. Replacement of diffusers anticipated.

MBR Basing Routinewetting of membranes with sodium hypochlorite. Membrane replacement

anticipated.
UV Disinfectiori Inline UV system. Lamp replacement and ballast replacement anticipated.

Communicatioeaand Data Collection SCADA, communications, data collection, instrumentation, and
controlssystemar e avai |l abl eatHlaat5butinhlpever@dants nelated towalarm respanse

arerecommende to mitigate total plant setting-set after each nuisance alarm

3.4.3.2 Site Civil

Grading and Stormwater Manageménthesite generally drains in a westerly direction towards the
Arkansas River. There are isolated areas of ponding observed near the north and south sides of the
perimeter drive. Structure downspouts dischatggade to splashblocks. The site is primarily noted as
FEMA Zone X Protected by Levee.

Pavement Site pavement for access drives and parking was generally in fair condition and included
concrete and asphalt pavements. Minimal cracking was observedhbubiige site; however, pavement
degradation was observed in areas of ponding water. Minimal onsite parking was available with five
parking stalls and wheelstops observed on the south side of the site. No ADA parking was observed. No

ADA accessible sidevlaroutes were observed.

Water Distribution SysteinThe si te is served through the City of
with waterlines located along the east, north, and northwest sides of the site extended from the main along
K-42.

3.4.4  Collection System
A meeting was held with the City of Wichita to discussion conditions, capacities, and concerns with the
Citybébs existing collection system. Due to the va

sewers and lift stations, it was det@med the assessment would focus on infrastructure that is very poor

3-17



Facilities Alternatives Report [Part A] Revision C Existing Facility Analysis

condition, may be directly affected by the proposed BNR improvement options, or has future capacity
concerns. It was also determined that infrastructure that was already included ontthe &s CI P wo u | «
excluded from recommended improvements and that the City would continue to address minor repairs,
replacements, or routine operation and maintenance items outside the scope of this study.

3.5 Odor Control Needs
An overall evaluation of existing odor controls systems including sources, capacity, and condition was
performed. Due to travelling restrictions, observations are based on a review of existing reports, drawings

and photos.
351 Plant 1 Odor Control

3511 Existing Systems Summary

Review of the available drawings and photos for Plant 1 suggest two odor control systems currently exist.
One adjacent to the existing aerated grit tanks and another smaller system on an inlet rraqrele.

3-4 shows a photo of the larger system located between the diversion structure and grit tanks serving the
influent pump station and preliminary treatment facilities (inlet works). The smaller system consists of

older carbon vessel system which vents odans fan existing inlet manhole.

Operation and maintenance (O&M) manuals and installation information indicate the inlet works system
is a mist eliminator system by Quad installed in 1992. Visual inspection of the photos for the inlet works
system confirm# consist of an aging-&tage mist scrubber. It appears to have a redundant fan system
conveying odorous air into as2age mist scrubber system. The initial installation used both caustic and
sodium hypochlorite for the misting scrubber solution. d=ieports indicate the system no longer uses
chemical dosing and serves as an elevated exhaust stack providing only building ventilation. As can be

seen in the photo the whole system appears to have a bypass exhaust stack in the discharge from the fans.
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Figure 3-4 Plant 1 Inlet Works Odor Control

This odor control system vents air from:

1 Screenings Building

1 Influent Pump Station (IPS) Wetwells

9 Covered Grit Removal Tanks (No longer in service)

1 Diversion Structus
With exception to the grit tanks, these odor sources will need to continue to be collected and treated. Mist
scrubbers are an older technology that is not often used anymore. The apparent aging condition based on
the photos suggest that this odor conggatem will need to be replaced if Plant 1 is to continue to serve

as a pump station or BNR treatment.

Odorous air data should be sampled and used to select the replacement technology and calculations
completed to verify proper sizing in terms of veatibn rates. Initial calculation estimates based on
providing 12 air changes per hour for the screening building, IPS wetwells and diversion structure totaled
to approximately 22,000 cubic feet per minute (cfm). Review of the O&M manual indicategitiie ini

mist scrubber was sized for 30,000 cfm at 12 seconds contact time. It is considered likely that a packed
tower chemical scrubber this size could effectively serve this installation. Alternatively, biotower
systems may be acceptable. Packed towarkslde done with one ifbot diameter tower. Biotowers

would likely require 2 to 3 2Poot diameter towers as biotowers require longer contact times for the
biological reaction. Biotowers however do not require chemicals such as caustic or hypoaidaniiya

be well suited to this application. Biofilters might also be suitable but would take up much larger plan
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view areas. Carbon adsorption might also be an option but only if the odor levels are low enough that
carbon replacement frequency would naive problematic.

The most likely replacement candidate technologies are either Biotowers or packed tower chemical
scrubbers. The recommended technology selection would depend on odorous air concentrations and
makeup and review with wastewater plantfdatdetermine which technology is the best fit and most
costeffective option. The ductwork may be reusable, but the existing odor control system and fans should

be replaced.

The following recommendations are offered on this system:

9 Collect recent inlebdorous air samples and evaluate them for hydrogen sulfide and reduced
sulfur organic based odorants such as methyl mercaptan, dimethyl sulfide, dimethyl disulfide,
carbon disulfide and carbony! sulfide.

1 Calculate recommended ventilation rates from tbtedi sources and verify that the existing
ductwork is suitable for continued use.

9 Based on odorous air content select a suitable replacement technology for this location treating

these sources.
352 Plant 2 Odor Control

3521 Existing Systems Summary

Review ofavailable drawings and photos for Plant 2 suggest two odor control systems still exist. One
near the headworks (influent pumping and screening building) and another near the dissolve air floatation
(DAF) thickener tanks. Figure8shows an aerial labirg both systems. Figure3Band 36 show

photos of each system.
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Figure 3-5 Plant 2 Aerial Showing Existing Odor Control

Figure 3-6 Photo of Plant 2 Biofilter System
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